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Hg remediation background  

Pre-remediation conditions at pilot 
reservoir 

Hydrodynamic model of remediation 

Pump installation and initial results 

Watershed Hg inputs 



Hg IN UTAH RESERVOIRS 
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  Hg REMEDIATION 
Utah regulatory agencies can’t do much about controlling atmospheric sources 

of mercury, but may be able to do something about managing Hg methylation 

Rask and others, Biogeochemistry (2010) 101:311–322 

Decreased volume 

of water with high 

methyl mercury 

Decreased surface 

area of low oxygen 

sediment 
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DECREASE IN METHYL Hg 
           (Rask and others, 2010) 
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Hg REMEDIATION 
           Almaden Lake, California 

 May 2006—Solar 

pump installed to 

facilitate aeration 

of anoxic bottom 

water 

 MeHg in water 

reduced by 96% 

Solar pump on Almaden Lake 
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HYDRODYNAMIC MODEL 

 Simulate pumping of 

near bottom water to 

surface 

 Simulate area of 

influence under 

different (1) pump 

rates; (2) pump 

positions; and (3) 

reservoir outflows 

Model Objectives 

Bathymetric survey lines  from 

AUV (1 day) 

0                400 m     
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BOUNDARY CONDITIONS 

Graphic of model grid and 

bathymetry 

 15-minute weather station 

data (Enterprise, Utah) 

Daily water-level data 

(regression model) 

 Inflow from Pinto Creek 

gage  (15-minute data) 

Hourly reservoir outflow 

data 

Pump locations and rates 

inserted at various model 

grid points 

Bottom layer 

elevation, in meters 

Inflow from Pinto 

gage 

Reservoir outflow 

Simulated solar 

pump station 
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PUMPING INFLUENCE 

 No wind, pump inlet in bottom layer, reservoir outlet 

at bottom, vertical pipe inflow and outflow 

 Position pump to the NE and migrate up reservoir 

(take advantage of bottom water removal from 

reservoir outflow)? 

 Position closer to reservoir outflow for Hg removal? 

6000 gpm 3000 gpm 1500 gpm 

Velocity, cm/sec 

High Hg pool High Hg pool High Hg pool 
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Wind forcing off 

1500 gpm pump rate 

Surface layer 
Simulation time 

Wind forcing on 

1500 gpm pump rate 

Surface layer 
Simulation time 

NUTRIENT DISPERSION 

Dye concentration Dye concentration 

20 day simulation 20 day simulation 
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 20-day pumping cools upper water column and warms 

lower water column relative to “pump off” simulation 

… Pre-pumping s  Model results  s  Remediation  s  Watershed 



THERMOCLINE IMPACTS 
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Hg REMOVAL PROJECT 

Low DO bottom water PO4, NH3, NO3, MeHg To irrigation 

pipeline 
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 Solar-powered pump 

 Reverse water flow (bottom  up) 

 Oxygenate bottom water, photodegrade MeHg, export 

nutrients, and ?? 

Irrigated 

fields 
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NEWCASTLE REMEDIATION 
April 2011 to July 2012 

Installed on-site weather 
station 

Installed thermal profiling 
station 

Collected pre-pumping 
tissue samples 

Solar pump deployed 

Post-installation QW and 
mercury monitoring 

Installation of solar pump on 

Newcastle Reservoir during July 

2011 
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THERMISTOR STRING 

Thermistor string, Newcastle Reservoir 

Thermistors 

Pressure 

transducer 

15-min sampling intervals 
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SOLAR PUMP DEPLOYED 

 7,500 gpm total flow 
(1,500 gpm + 6,000 
gpm induced flow 
rate) 

 25-year life 
expectancy 

Operates 365 
days/year (through 
the ice-over season) 
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Solar pump operating on Newcastle Reservoir 

during August 2011 



POST-INSTALL TEMPERATURE 
Temperature increase near bottom 
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POST-INSTALL TEMPERATURE 
Temperature decrease near surface 
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POST-INSTALL PROFILE 
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OXIDATION-REDUCTION POTENTIAL, IN MV
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DISSOLVED OXYGEN, IN MG/L
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Solar pump 
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• Low DO water moving to surface 

• Penetration of higher DO water near pump 

Increasing depth 

of high DO water 

near pump 
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POST-INSTALL AUV MAPPING 
Dissolved oxygen 
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Wind direction (August 11, 
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POST-INSTALL AUV MAPPING 
Dissolved oxygen 



WATERSHED Hg INPUTS? 

Channel sediment sampling (-200 mesh) 

Analysis for total Hg 

 Little Pinto Creek watershed 
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WATERSHED Hg INPUTS? 
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Hg IN IRRIGATED FIELDS  

Newcastle Reservoir 
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Hg IN IRRIGATED FIELDS  

… Pre-pumping s  Model results  s  Remediation  s  Watershed 

Soil and plant 
samples collected 
from irrigated fields 
(pre-pumping) 

Groundwater vs. 
reservoir water 

Samples being 
analyzed for Hg 

Repeat soil and 
plant samples will 
be collected in 2012 
(post-install) 

 

Newcastle Reservoir 



SUMMARY 



WEATHER STATION INSTALLED 

Newcastle Reservoir weather 

station 
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PRE-PUMPING TISSUE 

 30 fish collected at 
Newcastle and 
Enterprise (control) 
reservoirs 

Submitted to USGS 
Hg Research 
Laboratory for Hg(total) 
analyses 

Sample splits for Hg 
laboratory round 
robin with USEPA 
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